*.* J) 



(12) 



(43) Date of publication: 

10.09.1997 Bultetin 1997/37 

(21) Application njncer 57103756.9 

(22) Date 0' filing 06.03.1 997 



Europeisches Pateniami 
European Patent Office 
Office europeen des brevets (11) EP 0 794 572 A2 

EUROPEAN PATENT APPLICATION 

(51) Int.CI*: H01L 23/495 



(84) Designated Convactng States: 


(72) Inventors: 


DE FR 


• Takate, HIrofumI 




Blzen-shl, Okayama 705 (JP) 


(30) Priority: 07.03.1 996 JP 49965/96 


• Tenlda, Tadashl 




Akalwa-gun, Okayama 709-06 (JP) 


(71) Applicant: 




MATSUSHITA ELECTRONICS CORPORATION 


(74) Representative: Grunecker, Kinkeldey, 


Takatsuki-shi, Osaka 569 (JP) 


Stockmalr & Schwanhausser 




AnwaltssozJetat 




M2xlmiliansin5sse 56 




80536 Munchen (OE) 



CM 
< 
CM 

to 

o> 

o 
a 

UJ 



(54) Electronic component, method lor making the same, and lead frame and mold assembly for 
use therein 

(57) A lead has a thick par. havirv; £ tnickness ol 0. 
2 mm and a thin pal having £ thickness o' 0. • mm. The 
thin pan is lormec* having a greater width than the thick 
part lor preventing the lead from slipping from a resin. A 
semiconductor chip is fixed on the thin part using a con- 
ductive adhesive. A lateral surface of the thick part and 
a lateral surface of the resin ere simultaneously formed 
by a single cut so that the thick part's lateral surface is 
located at a lower end sree of the resin's lateral surface 
and these surfaces ere exposed forming the same 
plana A bottom surface of the thick pan projects by 
from 0. 03 mm to 0. 05 mm from the resin bottom sur- 
face to meet lead stand-off specifications. Thick parts of 
other leads electrically connected with electrodes on 
the semiconductor chip with Au wires, ere likewise 
exposed at the resin lateral surface and project from the 
resin bottom surface. Such arrangements realize high 
density mounting of electronic components onto a 
printed board. 
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Description 

BACKGROUND OF THE INVENTION 

The present invert regies per.erally to eiecronic f 
components of resin moioed pac<i?e type, and. mo'e 
particularly, to electronic components suitable for w- 
face mount technology. / 

Electonic components o' me surface mount type 
are wel' known FlGJ?.E 22 sho,.« *r. externa v,e* of =c 
a conventional electronic comconen'. of tr.e suiace 
mount type when inco-porates mee r. a semconducto- 
chip (an electronic element). Elect-on.: component 70, 
shown in FIGURE 22. hat elongated. f»rst to third leaos 
71-73. 74 is a resin having the form of a reclangula- par- 
aflelepiped which encapsulates i semiconductor chip. 
Each lead 71-73 horizontally stretches out Irom oppo- 
site latent surfaces of resin 74 anC has an L-shaped 
bem The bosom dimensions o' resr. 74 , s : .6 mm » Z I 
mm. and each lead 7v73 projects fom resin 74 to- from k 
0.4 mm tc 0.6 mrr.. Tc prevent poor soidem; {: t.. 
defective solderin; in wmch. wnen mounting tiesportc 
component 70 onto a prated bca-c. a cood bond is net 
produced at a junction between the primed board and 
each lead 7V73). rt is required by lead stand-orf specif.- ?< 
cations that the bottom surlace of resir. 7< floats C mm 
to 0.1 mm on the printed beard surface. 

FIGURE 23 is a p:an view of a conventional lead 
frame for use in the fabrication o' eiecvonic component 
70. lead frame 8C of FIGURE 22 is termed o» a reran- « 
gglar metal plate that has a uniform thickness anc ccm- 
prises lead formation par; et and exterior frame E2 lor 
enclosing lead formation par: Ev Bridge par. 53 is pro- 
vided which acts as a bridge to connect together oppo- 
site sides of exterior frame B2. and e plurality of sets of 35 
lead parts 7' -73 extend from the opposite sides of exte- 
rior frame 82. These lead pans 7v73 ae one-oimen- 
sionally placed at pitches rangin; from 3 0 mm to 4.0 
mm. running in the lengthwise diction of lead frame 
80. 

The fabrication of electronic component 70. ma; ie. 
the assembly process thereof, comprises a d>e bond.na 
process, a wire bonding process, a molding process, e 
debarring process, a lead finishing process, a trimming 
process, and a forming process. In the die bonding «« 
process, semiconductor chips a'e fixed on the corre- 
sponding leading ends of first lead parts 71 of lead 
frame 80 of FIGURE 23 using a conductive adnesK«e m 
the wire bonding p-ocess. two elect-odes on each sem- 
iconductor chip are electrically connected wfch the lead- se 
ing ends of second and third lead pa-* 72 ano 72 by 
fine wires 0' Ay (gold). In the mo-d.n; process, a moid 
assembly tor transfer moid is usee lo- integra: encapsu- 
lation of the individual semconcucto' chips, the Au 
wires, the leading ends 0? lead parts 71-73 with resin a 
74. In this molding p-ocess. a p:ural:ty of cavities, 
defined between an upper moid e emen: anc a lower 
mold element. a r € one-C;mensonsl'\ ar-anged. rj-rnn; 
in the lengthwise doctor, of leac f ame £- anc be;n; 



isolated from one tnonc. Ir. cthe' worcs. a -esm. ss 
injected, from a common runner tnrougn 'espeevve 
gates, intc each cavrry FIGURE 24 shows leac frame 
80 mat has undergone a molding process, ir. me 
ceburring process, burns, formed by resir. escaped f'om 
fine gaps defined between the mold assemb'y and the 
lead frame 80 onto leac parts 71-73. are removed in 
the leac finishing process, lead pans 7*. -73 er.enpn; 
from each resir. 74 are so.derp'.ated Debu-mg is an 
mdisoensabie process tc smccth soise*p:at>ng m tne 
tr.mm.ng p-ocess. lead pans 7'.-73 a-e cut sucn mat 
indrviouai electronic components 7C a'e sepa'ated in 
me forming process, bending is performed so mat each 
lead part 7V73 has a bent, as shown ir. FIGURE 22. 

The above-described conventional electronic com- 
ponent 70 has elongated leads 71-73 wn.ch project 
from lateral surfaces a* resin 74. Thereto-e. e'ect-o.nic 
component 70 occupies a consberabiy larger space <n 
comparison with a semconducto- chc (an eecvonc 
element), therefore producing the p-oSem tnet mount- 
ing cens-:ty or. a printed boarc canr.cr. be mceased 
much Aoitionaliy. leads 71-73 which project from resin 
74 are vu:.ne*ao'e. wnich may result ir. an unexpected 
change in the lead form at me t.me of mounting an elec- 
tronic component 70 onto a printed boa*d. me-eby 
causing delect ve soldering. 

The above-described fabrication method 0? elec- 
vonic component 70 requires both a deburmg ?-ocess 
and a forming process. It «s preierred mat ceburrng :s 
eliminated, s.nce me demurring process produces no 
80dit.onai values 10 products. In me fo-m.ng process. 
unexper.ee iead deformation anc me cut o' a leac may 
occur. Fu'ther. in the forrrvn; process, mere are difficul- 
ties in always conform:^ to lead stand-off specifica- 
tions and the-e has been tne problem that yields lend to 
orop. 

In the above-descrioed lead frame 80. a plurality of 
sets of lead pans 7t-73 are one-d.mens.onaiiy 
arranged a: e great pitch, therefore producing the prob- 
lem mat the rumper of electronic components 70 that a 
tingle lead frame 80 car yield is small. Metal material 
for forming lead frame 80 is used inefficiently. 

In the above -described conventional mold assem- 
bly, a pitralrry of cavities, which ere one-dimensionaliy 
arranged at a great pitch conesponding 10 lead frame 
80. are defined between me upper mold element anc 
tne lower mole element so that me number o' eier.ronic 
components 7C mat a sincie moldin; p-ocess car. y.eid 
is small, resu-ttng in poo* proOuCl'vny. 

SUMMARY OF THE INVENTION 

Aocord.nsy it is &r. co,er. of me p-esen: i-venr.on 
to provide en imp-oved e ecron.: component o' £ -es.n 
molded package type cacaoe of re&Ucn; a nigner 
mounting density on a c^nte-c board m compansor. w>tn 
conventional technc.es end capable of supp-essng 
lead deforrr.at.on occj-r.n; at me mounting p-ocess 

Anothe- cb.-ec: o' t~e p*esent i-ivent pn is tc p*ovce 
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e method for fabricating 6"' •"•-■'^'S ^ros^ent o' & 
resin molded package r/pe capab* of eliminating 
debusing and forming processes thereby providing b 
high productivity. 

Still another object of the present indention is to 
provide ar. improved leac frame for use in the fabrication 
of electronic components of a resin molded package 
type so thet a g-eater numbe* o* electronic components 
can be taker, efficiently ir. compansor with con.-en*jonal 
techniques 

Another ob.ect cf ;ne present indention is tc 
improve the productivit) o' moic assembly lor use ir. the 
fabrication of electronic components of £ resin molded 
package type. 

The present invention provides an electronic com- 
ponent of a resin molded package type. This electronic 
component comprises: 

(a) an electrode Cement: 

(b) a lead wh.cn is e ectricaMy connected w;th tne 
electronic element an: 

(c) a resin wr.ch encapsulates re electronic ele- 
ment and me lead; 

whe-ein a laiera! surface of the lead and £ l£te*ai 
surface of the resin are simultaneously formec by a sin- 
gle cut such that the iatera : surface of the lead is located 
at a lower end ares of the tate-aJ surface of the resir. ana 
the lateral surfaces of the lead and the resin ae 
exposed teaming me same plane. 

Accordingly, the late-ai surface of the lead, formed 
by cutting, is exposed at the lower enc area o* the lateral 
surface of the resin In ether wo'ds. ar. a^ea. taken up by 
an elect/onic component of this invention on a printed 
board, is equal to the bonom surface area of the resin. 
In accordance with the electronic component of the 
present invention, a higher mounting density on a 
printed board, as compared with conventional elec^onic 
components in which elongated leads project from resin 
lateral surfaces, is accomplished. Additionally, lead 
deformation is* unlikely to occur when perform ng e 
mounting process on e printed board. If it is arranged 
such that the lead bottom surface sJ«ghtiy p'Oj'ects from 
a resin bottom surface, lead stand-off specifications can 
be met easily. 

More specifically, a lead of an electronic component 
of the present invention includes a thin part which is 
electrically connected with ar. electronic element and a 
thick part which is formed having a greater thickness 
than the thin part sc as to p-ovide a step on the s»de of 
the lead's bottom surface, and a lateral surface of the 
thick part and the late-ai surface o* tne res-n are simul- 
taneously formed by a smg.e cut so thai the lateral sur- 
face of the thick part is located a: a lo^e' end area o' tne 
lateral surface of the resin anc the late a' surfaces of tne 
thick part and the res«n art exocsec forming the same 
plane, and a bottom surface of me tn=c> pa", is exposes 
at a bottom surface of the resr.. As a result of such 
arrangement, in performing a h*gr. cens:ty mounting 



process on a p'mtec fcca'd. £ corr.e' can. whet-, is 
deemed by a latera' £nd a bor.cm surface of the nek 
pat. is uses for enema! connection. If it is arranged 
such that the bonom surface o' the thick parf projects. 
5 from the bottom surface of trie resin, by a length less 
than a diffe-ence ir. thickness between the tnin part and 
the thick pan. 'eac stano-off specifications can oe met 
easily whiie at the same time maintaining insulation 
between i6ad tnin part and pnnted boa'd A-ar.oe- 
. f ments. sucn as p-o/ong a v.-oer tec surface :c a tn.r. 
pa r t in comparisor with a imck pan and form.n; a nc.cn 
in a thin pan. p-cerr a :ead from slipping from a res.n 
An eiearomc element is fixed on a leac thir. part 

The present invention provides a metnod tor fabri- 
cs eating 8n electronic component This method com- 
prises: 

(a) a step of fixjng ar. eiect'onic element or a plate- 
like lead frame ha/mg a lead part; 
?: (b) a step of electrically connerjng tne electronic 
element with the leac pan. 

(c) a step of ir.;eg-aily encapsulating tne e'ectronic 
eiement anc the lead part witr. a resin anc 

(d) a steo of cutting the leac frame together *r.v. re 
?5 resin in oroer that £ resr. cut surface anc a leac cut 

surface are formed at the same rime or. a package 
lateral surface of the eiecro-..c component. 

As a result of sucn arrangement, a resin cut surface 

5: and a lead cut surface are formed or a package lateral 
surface at the same time, therefo-e eliminating tne need 
for performing a occurring process AodniDnally. unlike 
conventional techniques, mere is no neeo tc perform £ 
forming process ir. which an elongated lead is suD.iected 

35 tc bending, therefore providing imp-oved yields. 

More specifically, in a method of ttlcently fabricat- 
ing a pluralrry of electronic components of a resm 
molded package type of this invention, a olate-like teac 
frame is employed which comprises a plurality of bridge 

«s pans which are to-mec into a lattice and a plurality of 
sets of lead pens which extend tcwarcs a plurality of lat- 
tice open spaces which are horfromaHy and perpendic- 
ularly, and two-dimensionaliy deemed by the plurality of 
bridge pans. This fabncaion method comprises the 

<5 steps of: 

(a) over the p^ate-like lead frame, a step of fixing 
each of a piu'airty o' e'er/onic elements m a cone- 
spending lattice open space of me plurality o* laroce 

5: open spaces. 

(b) a step of electrically connecting each of the 
electronic elements wrth a corresponding set of 
lead pans c' the piu-ai'ty o' sets of lead pans. 

(c) a step o' encapsulating ne plurality of e'ecvonc 
55 elements anc plurality of sets of leac pans witn 

a res'm so mat tne piu'aUry c' elect* on.: elements 
and the piu'a?:t> o f sets c' lead pa»:s a?e continuous 
with one anotne* at leas*, m one orecon. anc 

(d) a step o' cvrvng tne feac trame together w.th the 
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resin such that me ptu-aiTy * "» of tea- pa-ts of 
the leac fame are sepa-atee Irom me p!yality of 
bridge pans respective!)- and resin cut spaces and 
lead cut surfaces are formed at me sane time on 
individual package latera^ surfaces of the plurality of 
electronic components. 

The above-described arrangement not only makes 
i: possible to omit ceourring anc tormin; p-ocesses. but 
aisc improves p'odjctvity lr. me encapsulation rep. a 
resin is injected trrough common gates rntc a piu'atity 
Of cavities wrvcn are horizontally e/id perpendicularly, 
and two-dimensionaliy arranped in correspond: no. man- 
ner to the plurality ot electronic elements and which ae 
communicated with one another at teas! in one direc- 
tion. In the cutting step, the lead frame is cut together 
with the resin at a width g-eater than the width of the 
bridge pan of the lead frame ir. order that resin cut sur- 
faces and lead cut surfaces are formed a: the same time 
on package la'.eral surfaces o! two electronic compo- 
nents of the plurality of electrode components corre- 
sponding to two adjacent eiecronic eiemems of me 
plurality of eiecronic elements. 

The present invention prc.-ces a lead f*ame com- 
prising: 

(a) a rectangular exterior f*ame: 

(b) a plurality ot bridge pars wn.ch are lo-med into 
a lattice so as to estatvsn connections between a 
pair of opposite sides of the rer.angjiar exterior 
frame as well as between anotne* pa«r o' opoos'rte 
sides thereof; and 

(c) a plurality of sets of lead pans which exiend 
towards respective lance open spaces which ae 
horizontally and perpendicularly, and two-dimen- 
sionally deiined by the b'»d?e pars. 

Such arrangement makes t possbie tc two-dimen- 
sionaily and closely place a g*eat njmoer of lead pans 
on a single lead frame Acco'dingiy. the njmPer of elec- 
tronic components that a single leac frame can yieJd is 
increased, and metal materia; to- forming a lead frame 
is used etfci entry. 

The present invention provides a mold assembly 
comprising: 

(a) a lower mold element omo wh.ch a lead frame 
with a plurality of electron.: elements which a-e 
arranged horizontally anc oe-pendicuiany anc two- 
dimensionatly is placed: 

(b) an upper mold element. coooerat>ng w.th the 
lower moid element, that ce'mes a plurality o' cat- 
ties which are horizontally anc oe'pendicuiarly. anc 
two-dimensionally arranged correspondingly 10 the 
plurality of electronic elements anc* which a-e com- 
municaled with one anotne* at 'east in one d>ec- 
tion; and 

(c) common gates through wveh a -esm :s «n>r,ed 
into the plurality o' cavr.es 



Accordingly, it is possipie ic dose'y anc two-d*men. 
sionaity oefme a piu'aicy of ca/mes oetween me uppe' 
mold element and the lower moid element. whereo> me 
number of electronic comoonents that a single molding 

; process can yield is increases and the p'Oduct'/ity is 
improved. Additionally, since me piu'ality of cavities are 
communicated wrth one another, this allows a resin tc 
be injected through tne common gates intc eac* cavity 
at high efficiency Unnecessa*y portions of the cu*e>3 

:c resin are 'emcvec icgeme* w.m unrecescary po-t.ons 
of the leac f-ame later 

BRIEF DESCRIPTION OF THE DRAWINGS 

is Flo J RE i is a ptan view of an electronic compo- 
nent in accordance with the p-esent invention. 

FIGURE 2 is a front view of the electronic compo- 
nent of FI3 U RE V 

FIGURE 2 is a cross sectona' v.e* of me e'ecronic 
7i component taken aiong the hne iH-W of FiGJr.E 

FIGURE * is a cross serjonai vie* o'- tne eer/onc 
component taken along the Ine V-IV cf FIG J = E V 

FIGURE 5 is a p:ar. v»ew of a leac frame for -se m 
the tab'icat'.on cf the electronic compose rr. o! FiG'jRE 
a i. 

FIGURE 6 is a detail, enlarged plan v.ew of a leac 
formation part o* FIGURE 5 

FIGURE 7 is a cross sectional view of tne leac to*- 
matior. pan taken along the Ime Vli-Vli oi FIGURE 6. 
33 FIGURE 5 is a cross seciona! view of tne leac for- 
mation pan taken along the line Vill-VHI of FIGURE 6 

FIGURE S is a p:an view of the leac Irame of FIG- 
URE 5 after a molding process is completed. 

FIGURE 1 0 ts a oetail. enlarged plan view o' a moid 
35 part of FIGURE 9. 

FIGURE 'l is a cross sectional view of the mold 
part taken along the line Xi-XI of FIGURE 10. 

FIGURE 12 is a cross sectional view of the moid 
pan taken along me lme Xll-Xi: &■ FIGURE 10. 
*c FIGURE 13 is a front v.ew of another eiecfonic 

component in a cco'da nee witn the present invention. 

FIGURE is a front view of stit: another electrode 
component in accordance with the present invention. 

FIGURE 15 is a bottom view of another electronic 
49 component in accordance with the present invention. 

FIGURE 16 is a bottom view of still another eiec- 
f onic component in accordance with the present rven- 
tion. 

FIGURE 17 is a front view of another eiecvon.c 
3C component ir. acco'Cance with the p-esent invention. 

FIGURE *8 is a cross serjonai view of me eiec- 
fonic component taken along me line XvMii VA'iii of 
FIGURE 17. 

FIGURE 15 is a cross sectional vie* of the eiec- 
£5 ironic component :a<en along the line X1X-X;X of FIG- 
URE 17. 

FIGURE TO is a cress serjona! view o' me eiec- 
fonic compos e^' y s «G J^E co"es?ond:ng :c FiG- 
URE IV 
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FIGURE 21 it e cess serfs' v.ew C me e t:- 
troni: componerr. of FI3JRE 1* correspond^ tc r C- 
URE 12. 

FIGURE 22 is a perspect'rve view cf e conver.tona; 
electronic component. 

FIGURE 23 is £ plar. view o' £ conventional lead 
1rame. 

FIGURE 2* is £ p:ar view- of the leac frame of FIG- 
URE 23 ate* £ molding pxcets is competed 

DETAILED DESCRIPTION OF THE INVENTION 

Preferred embodiments of :m>s invention ae now 
described in detail with reference tc the accompanying 
drawings. 

FIGURES l-< show the appearance and internal 
structure o? an electronic component of a surface mount 
type in accordance with the present invention. FIGURE 
1 is a plan view of ar. electronic componerr. ir acco-c- 
ance with trie p*esen: indention F 13 JRE 2 >s a front 
view of the e:ecvonic component of FiGJRE i. FIG- 
URE 3 is a cross secf ona! vie* of me electronic compo- 
nent taken along the line lli-K! of FIGURE 1. FIGURE < 
is a cross sectional view of the elecvonic component 
taken alone the l.ne IV-IV of FIGURE 1. 10 is an eec- 
tronic component of this indention. This electronic com- 
ponent 10 has e first lead i 1. £ second lead 12. 6 third 
lead 13. a semiconductor chip (an electronic element) 
15. and a resin 18. The Oor.om dimensions of resin 16 
having the form of a rectangular paral!eieo'»ped an? V6 
mm * O.B mm. Each of leads ''-'2 has me same 
length. 0. 65 mm. 

Firs; lead 11 has a thick par: v.a whose lengrn. 
width, and thickness are C. '5 mm. 0. 2 mm. and 0. 2 
mm and a thin pan lib whose length, width, and thick- 
ness are 0. 5 mm. 0. 5 mm. and 0. 1 mm. A step of 0. 1 
mm is provided on the bottom surface side of first lead 
11. First lead 1 1 has a f:at top surface. To prevent first 
lead 1 1 from slipping Irom resin t6. thin pan 1 it has a 
top surface (0. 5 mm * 0 5 mm) which is g-eaier i-. width 
than thick part's lie top surface end which is great in 
area than serniconducio' chip 15. Semiconductor chip 
15 is fixed on thin part 1 lb using a conductive adhesive 
14. As a resuft of such arrangement, semiconductor 
chip 15 is electrically connected, at its bottom surface, 
with first lead 11. A lateral surface (0. 2 mm * 0. 2 mm) 
of thick pan iia and a latcai surface of resin ie are 
formed at the same time by a single cut such tha! me 
lateraJ surface of thick pan ins is tocateC at a bwe- end 
area of the latera' surface of resin :6 and the latera" sur- 
faces of thick part us and resin i e e^e expos ecbmvng 
the same piane. in oner words these ia:e-a: surfaces 
are flush with each other. 

Second lead 12 has £ thick pan :2a (length: 0. 15 
mm; width: 0. 2 mm. thickness 0. 2 mm) anc a tn.r. pan 
12b (length: 0. 5 mm: width 0. 3 mm. thickness: 0. : 
mm). Ukewise. third lead -.3 has a th:ck pan :3e 
(length: 0. IS mm; width 0 2 mm. thekness: C 2 mm) 
and a thin part *.3C (leng'.n D. 5 mm. w.dtr C. 2 mm. 



tnckness C ". mm) A step cf 0 " mm is p-o/oec cn 
tne bonorr. sides c' second anc thirc leacs "2 anc *3. 
8nd seconc and third leads i2 and "3 eacr. have a fiat 
top surface. To present second anc thirc leads 12 and 
5 :3 from slipping from resin "8. thin pans "2C anc "3b 
have top surfaces wide' than those of thic* pans '.2a 
and 13s. Tnir, pans *.2C and :3b a'e funne* prided 
witn notches 12: and *3c which functcn as means for 
p-ever.tinc the :eacs *2 and 13 f-om si oong J om fesm 
• 5 "6 Each notch :2c and *.3c has a d.mer.sor o! 0 DE 
mm as a cepth La:e'a surfaces (0 2 mm > 0 2 mm; of 
thick pans 12a arx *.3a. anc ancmer latera' surface o* 
resin IB are formed at the same time by a single cut 
such that the lateral surfaces of thick pans :2a and 1 3a 
is are located at lower end areas of the laiera! surface of 
resin 18 and the lateral surfaces of thick pans t2e and 
13a end resin ie are exposes forming tne same plane, 
ir. other words these late'at surfaces a'e flusr with each 
other. Twc electrodes on semiconductor chrp *5 a*e 
iz elect-icaiiy connected wim th»r. pans :2c and :3b of 
second anc thirc leaos '2 and IS b> Aj wires * 6 and 
17. Firs? tc thirc leacs 11-3 ae formed c sch maienat 
that cuts easii) such as Fer* aUcy. Cu. anc A:. 

Resin 18 encacsulstes most of Ii?k to tn;rc leads 
21 ivi3. semiconour.or chip :5. Au wi*e *.6. and Au w»'e 
17. 18a is a pe-iphe-ai pan of the resin iop surface. 
Periphera'part i8e is chamfered. Formed a: one corner 
o*: the resin top surface is a recess par: having & diame- 
ter of from 0.2 mm to 0.3 mm. Tms recess part serves 
3: as polarity mark :eo Each of bonom surfaces (0. "5 
mm * 0. 2 mm) o' th.ck pars :ia-*.3a of li*s: tc third 
leads iv:3 is exposed at resin bonom surface iBc and 
projects by from C. C3 mm tc 0. 05 mm so as to meet 
lead stand-ofl spec'rfi cations. Because such a p'Ojedbn 
length is less than tne difference in thickness behveen 
thick pans na-i3£ and thin pans r.b-i3b (ie.. 0. t 
mm), the botiom surfaces of tnir. parts ' ib-*.3b of first to 
third leads n-i3 a'e completely covered with resin IB. 
The exposed surfaces of first to third leads n*i3 a'e 
'c- sold erpia tec sutn that each of the eoc-sed surfaces is 
covered with a film of totoer the adequate tn.ckness of 
which is <*i5 K»m. 

In accordance with electronic component 10 
described above, at the time of performing e mounting 
4$ process on e printed board, a corner pari, which is 
defined between a ietera? surface and a bonom surface 
o! each of thick pans na-i3s. is used tor establishing 
connection with the outside. Tne comer pB'ts a'e soi- 
de-piated the'efore providing good soioerabiiity during 
55 the mount.ng process. A space, taker, up by e:ecron.c 
component ic or. me primed board, is equa^ to the area 
of resin botiom surface i6c. whicr maKes possbie io 
provide h.ghef moun-jng density on the p'ir.leC boa'd. 
AdditionaHy. leac cebrmator. is unlike!) tc occur 
if FIGURES £•£ 'espectiveiy it ustrate a leac i-ame 
tor use ir. the tab'icacor. o^ e ectron.c component :C r a 
plan vSew. ir. ar er:a'ged view, m a cross ser.cna vew 
taken along tne ii--e VII-VH. and ir. anor-er cross sec- 
tona' v.e^- taken a cng me l.ne v'ili-Vin »tac fame 3D 
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is formeo by a metal pia;e having the ,Cfrr - °' £ * tc:2r " 
gular ana is comprised o' lead formation pa*: Si and 
exterior frame 22 for enclosing lead tormanor. pen 2V 
Exterior frame 22 is 20 mm * 5C mm and is 0 2 mm 
thick. Referring to F 13 J RE 5. exterior frame 22 has. at 
its corner parts, tojr portions defining respective holes 
33 having 8 sUmetr of 1 mm br locating the leac f-ame 
30. Ir. addition tc the provision o< locaton hpies 22. 
exterior frame 22 has se-'e' portions a'ong one of tne 
Ion; sides the-eof. these sever portions cefn.ng seven 
teed holes 3< having e diameter o' 2 mm. 

As shown ir. cetai: ir. FlS'JRES 5-e. leac lo-mation 
pert 31 includes a vertical bricge par. 25 an- a lateral 
bridge pa* 36 - Ve^'a' b rtf 3* P an 25 br,does °P*» sile 
two Ion? sides oi exterior frame 32. Latera: bndge part 
36 bridges the remaining opposite two short sioes of 
exterior frame 22. Vertical and lateral bridge pans 25 
and 36 each have s width of0 2 mm anc a trvooess of 
0. 2 mm. These vertical and latera' bridge pans 25 and 
3S define 22C lattice oper. spaces (11 columns >• 2D 
rows). The vertical pitch o' trie lattice spaces is l. 2 mm 
and the latera! Ditch thereo' is 2. 1 mm. Firs - , iothrd lead 
parts 11*t3 extend towards the lattice open spaces, in 
other words 220 sets of firs: tc third lead carts l M3 a'e 
two-dimensionally arranged a: the foregoing prunes. 
Tnese pitches are 1/2 to 1/3 of the conventional o^es. 
First lead part 11 downwardly extends from extenor 
frame 32 and lateral bridge pan 35 by 0. 6 mm. while 
second and third lead parrs t2 anc t3 upward')- extend 
from exterior frame 32 and lateral b-idce pan 26 b> 0 6 
mm. 

Each first lead part 1 1 has a base end v-a (length: 
0. 3 mm; width: 0. 2 mm; thickness: 0. 2 mm) and a 
leading end lib (length: 0. 5 mm; width. 0. 5 mm. thick- 
ness: 0. 1 mm). A step of 0. 1 mm is provided on jne bot- 
tom surface side of first lead part tl. Leading end v.b 
hes 6 top surface (0. 5 mm * 0. 5 mm) lha: is greater m 
width than base end's its top surface. 

Each second lead pan 12 has a base end 12a 
(length: 0. 3 mm; width: 0 2 mm; trvekness. 0 2 mm) 
and a leading end 1 2b (length: 0. 5 mm; wicnh 0 2 mm; 
thickness: 0. 1 mm). Likewise, each third lead 12 has e 
base end 13a (length; 0. 3 mm; width: 0. 2 mm. thick- 
ness: 0. 2 mm) and a leading end t3b (length: 0. 5 mm: 
width: 0. 3 mm; thickness: 0. 1 mm). A step of 0. 1 mm 
is provided on the bottom surface side of second lead 
part 12. and e step of 0. 1 mm is p'cvidec on the bohom 
surface side of third lead pan 1 3. Leading end t2b has 
a wider top surface than base enc t2s. and leading enc 
1 3b has a wider top surface than base end *.2a Leading 
ends 12b end 13b of seconc enc tni-d leac pans 12 and 
13 have notches t2c anc *.3c having a depth of C oe 
mm. 

It is possible to form the fo-egoing s-.eps provided 
on the bottom surface sioes of first to third lead parts 
11-13 by coining, etching o: pressing The foregoing 
seven feed hoies 34 are proceed a: positions cove- 
sponding to the second, fifth, eighth. e:e/e-th. thir- 
teenth, sixteentn and nineteenth co'jmns from me left- 



hanc side ir.me ti * 22 :e (see z i3'J-.= 5;. 

The fore;o:ng leac frame struCU-e allows 22: sets 
of lead pans • • 1 2 to be ciose'y and two-dimensonaliy 
placed on a single lead frame 3D. The number o' dec- 
: tronic components 10 tha: £ single lead t'ame 3C car. 
yield is increased in comparison with conventional tech- 
niques, anc neta' mate'ia to: forming leac frame 32 is 
used mce efficiency 

Tne fab-eater, o' the aco-e-cesc-ioec e:ecron.: 
>o component *.0. that «s. tne assemo'y p-ocess. com- 
prises £ die bonding process, a wire bonding p-ocess a 
molding process. £ dicing 'cun.ng) process, anc £ leac 
finishing p-ocess Ir. the d>e bonding process, semicon- 
ductor chip 15 is fixed tc leading end lib of first leao 
i5 part 11 of lead frame 30 using conductive adhesrve i«. 
In the wire bonding process, two electrodes on semi- 
conductor chip t5 a-e electrically connected with lead- 
ing ends !2t anc :2b o' seconc anc third lead pans '2 
and 12 by fine At- wires :e and *.7 Beth in the die bonp- 
7Z ing process £nc m the w.-e bonding p-ocess. feed ho es 
34, formed in exterior frame 22 of me leac irame. are 
used tor mojneng, or. a s'mg'e iead frame 30. 220 sem- 
iconductor chips 15. Ir. tne molding process, a moid 
assembly fo- transfer mold is usee for integ-a" encaosj- 
a lation of mos: o-' firs; tc tnire leac pans 2. semicon- 
ductor chips :5. and Au wires 'i anc 17. 

FIGURES r-*.2 a*e views of lead frame 30 ar:er 
molding is completed. FI3URE S is a plan view of me 
post-moidm; lead frame 20 FiGJ^E 10 * an enia»ged 
35 view of the post-molding leac frame 30. F iGUnE 1 1 is a 
cross sectiona! view cf the post-molding lead frame 30 
taken along tne tine XI-XI. FIGURE 12 is anotner coss 
sectional view of the post-molding lead frame 30 taken 
along the Ime XII-XII. Referring first to FIGURE 9. 
35 therein showr. a*e ten common gates 41 for resin intro- 
duction, and £ moid part <2 defined by an uoper moid 
elemen: and a low* mole element. These ten common 
gates *i are provided at positions corresponding tc the 
first, third, firth, seventh, ninth, twelfth, founeenth. six- 
*o teerrth. eighteenth and twentieth columns from the left- 
hand 6<Je of the foregoing lettice nrjetu-e of lead frame 
30 ( 1 1 columns * 20 rows). 

As shown in detail in FIGURES 10-12. at ne same 
time that a resin 18. which has encapsulated most o: 
45 lead pans 11-13. semiconductor chips 1 5. and Au wires 
16-17. is formed in each of the latl.ee open spaces, 
additional resms 43-^5 a'e tcmed oveiymg vertical 
bridge pan 35 anc latera: pridge pan 36 Add:tona ! res- 
ins 43-45 neve tne same heighi as resin 18. £ach resm 
so 18 is hor»2ontai!y and pe-pendicjiariy coupsed one 
another via addoonai resins *2 *5. Pe-iphe-a : part *.Ea 
is chamfered and polarity marK *,6b is Ic-med at one 
corne' of the to? su'tace. having a diameter 0: from 0.2 
mm to C.3 mm Aoditional resin ^2. wh.c 1 -- is to'mec as 
a a ridge on ven:ca: broge can 25. is cnamrie-ed at its 
periphery, an; me wicth o' aod:tiona: resm s *2 top sur- 
face is ecu a' tc the wic:~ cf venica" bege can 25 0 e . 
0. 2 mm), ir. ome* wo-cs r^-c g-oces. wheh a e g-eate* 
in wcth at toe than a: Ocr.om are fo-mec be>eer. tw: 
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adjacent molding rcsns E f*c:ng e*- r « ~~ e ' 
additional resin 42. aiong ve:t»: o*oge par, 2£ Lke- 
wise, additional resin 4*. wmch is formec as £ rose on 
lateral bridge pan 26. is chamfe-ed a: its periphery, and 
the width 0- additional resm s top surface is eouai to 
the width of lateral bridge par. 36 (C. 2 mm), in otner 
words, two grooves, when a-e g-eater in width at to? 
than at bottom, are formec oerweer. rwo adjscerr. not- 
ing resins IE facing each cmer across aod'tona: res ; n 
<x, along la;e-a; b'bpe can 26 Aodrtionai rtsm <S. 
which is formed o.e'lyr.g a po-m wne*e ve'ica 1 o*oge 
part 35 and latera bnoge pa". 36 cess is cnamfe-ec a: 
its periphery anc has a too su-lace o J 0 2 mm * 0.2 mm. 
FIGURES i0-:2 show examp.es in which a se-ies ot 
additional resins *3<£ is fo-mec also on extenor frame 
32 of the lead frame. 

FIGURES 11 and 12 show upper mold element 51 
and lower mold element 52 Or use ir. a mold.n; pro:- 
ess. Lead frame 3C having me-eo- 22:« semiconour.o- 
chips 15 which are hor.zomalv anc perpendicuiany anc 
two-dimensionaliy arrangec. is ptacec or. lowe' moc 
element 52. Lowe." moid c ement 52 has a fo-n-vn; sur- 
face that is provoed wen a g-eat numper of recess 
parts, thereby aliowmg me Oottorr. surfaces (0. 3 mm * 
0. 2 mm) of base ends i i a- " 3a of first tc third lead pans 
11-13. exterior frame 32. ve-sca' b-oge pan 25. and lat- 
eral bridge pan 36 to p*cjec*. Irom resin bottom syrtace 
18c by 0. 03 mm to 0.05 mm. Defined between \)^r 
mold element 51 an- lower moid eement 52 a*e 220 
cavities for me formation o' m^o'ing resin IE wnioh are 
arranged horizontally anc pe-pendcjlariy. and two- 
dimensionally, and ooer. spaces for the formation ol 
additional resins 0*<5 which have sne same height as 
the cavities. T.nese 220 catties are horizontally and 
perpendicularly cojpied one anomer through tne open 
spaces. Upper moid element 51 has a forming surface 
in which many recess pans having a depth caoaole of 
defining most of the cavit.es and most of the communi- 
cation open 6paces for the oavites a'e formed. The cav- 
ities and the communicator, open spaces ot tne cavities 
are easily filled with a resin mat is in er.ee from a com- 
mon runner through the to'egomg ten common gales 
41. The angle and dimensions of each common gate 41 
are 30 degrees and 0. < mm * 0. 2 mm Addrhonaiiy. at 
least one of upper and lower mold elements 51 anc 52 
is provided with pint (not shown jr. the figure) which a*e 
inserted Into location holes 32 formed in exterior frame 
32 of the lead frame Such ar. arrangement p-evems 
lead frame 30 from making a displacement with fesoeci 
to the mold assembly. 

In accordance wir-. ne aoove-oesenbed moid 
assembly st'uciure. tne. 220 semiconouctor chips *5 
and the 220 sets of fi-st to vwz iead pans V.--.3 a'e 
integrally encapsulated by :esn. Aocodingiy, the 
number of electronic compone-.ts ">C tnat a single nolo* 
ing process can yield increases in comparison with, con- 
ventional fabrication lecnncjes. :he*eby providing 
improved product) vi?y AoditcnaHy. most of tne acpear- 
ance of molding res:n *e oa- pe changed l ee'y Py 



replacement o' u-cpe* moic element £". 

In tne dcing p-ocess. leac frame 3C •£ cut together 
with resins *.E. *3. and *5 v.rf" a single cutting p:ade 
having a width of 0. 5 mm ir. order that res»n cut su-faces 

5 and leed cut surfaces are formed at tne same t;me at 
package late-al surfaces of two electronic components 
10 corresponding to twe adjacent semtooncjctor cn;ps 
15. The cubing place width is greater, py 0 2 mrr. :nar. 
tne width o' venoa anc lateral oncge pans 25 anc 3£ of 

•r tne leac frame (0 2 mm) Wi anc WZ o' c iG^=£S *>:<• 
12 each indicate a cur.mg width of 0 £ mm Locator, 
hole 53. formeC m exierior frame 22 ot me leac irame. is 
used tor identificaoon of a cutting pos't.on Tne toe su*- 
faces of additional resins <3-*5 having a width of 0 2 

15 mm are located at the centers of Wi anc W2. and 
grooves, horizontally and perpendicular y formed by 
chamfer, guide a ttade for dicing in a travelling di-eoon 
As a result, individual electronic components -,0. eacn 
of wnicn having a rectangular ps-ai'-e eoipec-l'Ke ?esr. 

?c 18 whose bor.om su-face dimensions a-e 1 £ mm » 0 
6 mm anc frst ic tnirc lea OS 1 V-2 havr.g a 'engt- o' 0 
65 mm. a*e sepa-ated. At nts bme. ir. ,eac fame 30. 
base portions having a length ol C *£ mm o' Case encs 
na-i3a of each leac pan. a-e c'iscardec. As a result, a 

2i cut surface of first lead 1 1. which has dimensions o' 0 2 
mm k 0. 2 mm. is exposed at a lover end e*ee of one 
lateral surface of resin *.8. being flush with tne iste*ai 
sudace of resin ie. In adoition. cut surfaces o< second 
and third leaos '2 and 13 (0. 2 mm -02 mm) a'e 

3c exposed at lower enc areas of opposite iate*a' surface 
o! resin IB. oemg flush with the opposr.e iate*a : su-tace 
o! resin 18. Fu.nne.'. formed or. a package bottom sur- 
face are p-ojecting sj "faces (0. 15 mm > Z 2 mm; o'frst 
to third leads n-".3. As descripec abo^e. use a sot 

35 material which cuts easily for forming iead frame 30 
including first tc third lead pans 1 1-13 reduces wea- pf 
a cutting b'-aoe for dicing, as s result of which va-iations 
in cutting width and reductions in curio; rate are sup- 
pressed. 

«c In the leac finishing process, the expo sec sj-taces 
of frsi to third leads n-13 ere toiocrp:a:ed such that 
the expo&ed surfaces are covced with a film o' solder 
having a thickness of *-i5 >im. As 8 resuft. soide* in me 
form of film is applied onto each cut surface (0. 2 mm » 

45 0. 2 mm) of first to triird leads 1 i-i 3 formed on the pack- 
age lateral surtace and onto each projectng surtace (0 
15 mm * 0 2C mm) of first to thirc leaos n-13 formed 
on the package bonom sunace Other p.atmg may Pe 
employed instead of solderptatmg Ir. additon. soide*- 

ft plating may be eliminated depending or. me materia' o« 
lead frame 3D 

In acccdance wrth the fab *i cat on methoc o' e>ez- 
vonic component 10. resm anc leac cu: sy^aces e e 
formed at me same tme o- a paocge late-a 1 sun*ece. 

i£ which makes rt posso'e tc eliminate the need lor per- 
forming a ceOu-rmg process. Ir. aod:t-on. unlike con.-e^- 
tiona! technoyes. r, ts ynnecessa-> tc peno-m. a to rn ng 
process to* prcvd.ng a Pent ir a** e^ongatec 'eac v.r.cn 
pro/ces an impTved y e'e 
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FIGURES *3 and illustrate the app&a*ances of 
other surface mount type eiecronic components in 
accordance with the present invention. Referring to FIG- 
URE 13. an electronic component 20 is showr. in which, 
instead of a chamfer, a step is provides at peripheral 
part 18a of the resin top surface. As in the above- 
described case, the appearance of resin 16 can be 
changed freely by replacement o' upper mole clement 
51. Refemng now to FiG'JRE 1*. an eiecronic compo- 
nent 2* is illustrated in which resir. *,£ nas tne form of a 
perfect rectangular oarai'.eiepiped and the bottom sur- 
faces of thick pans iia-*3a and resin bottom surface 
18c are exposec forming the same plane. In this case, 
lower mold element 52 may have £ flat forming surface. 
Even with the FIG. "U structure, lead stand-off specifi- 
cations can be met by subjecting the exposed surfaces 
of first to third leads 11-13 tc solderpiating for formation 
of solder films thereon having a thickness of <-i 5 urn. in 
accordance w:th electronic component 1C of FIGURES 
1-4 or in accorcance with eiecronic comoor.ent 20 of 
FIGURE 12. a cnamfer or a step is provided at periph- 
eral part ' Ba o' me resir iop surface, wnich provioes the 
advantage that, when cur.ing resir. 18. the tnickness of 
resin to be cut is thin in comparison with the case of 
electronic component 2" of FIGURE 14. 

In electronic component 21 of FIGURE 14. lead 
thick parts Ha-i3a have bottom surfaces which are 
exposed being flush with resin bottom surface iBc. In 
such a case, there is the possibility tnat resn. which has 
been injected in the molding process, er.tc between the 
flat forming surface of the lower mold element and the 
bottom surfaces of lead thick parts i ia*:3a. particularly 
at the center of the lead frame. FIGURES 15 and 16 
show solutions to this p*oblem. FIGURE 15 6hows elec- 
tronic component 22 in which Tshaoed groove * Bd is 
formed in resin bottom surface 16c. FIGURE 16 shows 
electronic component 23 in wnich three U-shaped 
grooves I8e-g are formed in resir. bottom surface *.6c. 
These three U-shaped g'ooves t8e-g are formed in 
6uch a way as to enclose lead thick parts na-i3a. 
respectively. As a resurt of such, arrangement, the fore- 
going entering of resin can be prevented because 
ridges of the lower mold element corresponding to 
grooves I8d-g achieve a reduction in resin pressure. 

With reference to FIGURES 17-19. the appearance 
and Internal structure of another surface mount type 
electronic component in accordance w:th the present 
invention is shown. FIGURE 17 is a plan view of the 
electronic component FIGURE 16 is a cross sectional 
view of the electronic component t2ken along the line 
XVIII-XVIII of FIGURE 17. FIGURE IS is a cross sec- 
tional view of tne electronic component taker along the 
line XIX-XIX of FIGURE 17. In eiecronic component 2< 
of FIGURES 17-19. peripheral par; tea of the resin iop 
surface is chamfered and lead tn.ck parts *.ia-i3a have 
bottom surfaces which are exposes being fi JS n with 
resm bottom surface 18c. Electr.c component 2c has a 
resin lateral surface which is eomocsec of a cut suface 
lexthat is formec at a lower enc aee of tne 'es=n late'ai 



surface simultaneously with a lead cut surface by dicing, 
and a nor-cut surface ".By formed by molding Cut sur- 
face 1Bx of the resin latera' surface is perpendicular to 
resin bottom surface 18c. and a par. of cut surface I8x 
i forms common gate cut surface Tnis common pate 
cut surface *.Bz is located between the cut latera: sur- 
faces of second and third lead thick parts 12a and *.2a. 
Non-cut surface ".By of r.e resin lateral surface is 
inclined by an angle of th'ee ceg-ees with resoect to 
;c resin bottom surface "»8c so that moo'ing resir, i£ can 
be withdrawn easily from the mc*d assemoiy. The 
exposed surfaces of first to third leaos n-i3 are solder- 
plated. Lead frame 30. 6howr. in FIGURES 5-8. may be 
used in the fabrication of electronic component 2*. 
15 FIGURES 20 and 21, which correspond to FIG- 
URES 11 and 12. shows situations after molding for 
electronic component 2< is comp'eted In FIGURES 20 
and 21. 51 is an upper mold element 52 is a lower mold 
element. <i is a common gate for resm injection. 
2Z Defined between upper moid element 51 and lowe' 
mold element 52 are 220 cavities whic** are horizontally 
and perpendicularly, and !wo<Jimensionaliy arranceo 
for the formation of molding resins ie Note that these 
cavities are communicated with one another through 
2S common gates 41 only in the column direction. Com- 
mon gates «1 are located at positions corresponding to 
each column of the n * 22 cavities. Lower mold e r e- 
ment 52 has a fiat forming surface, and. eocordmgfy. 
elastic sheet 53 »s inserted between lower mole element 
52 and the lead frame, to prevent the eniehng of 
injected resin and to protect the iead bottom sunace. in 
such a case, base encs 12a and :3a of second and 
third lead pans 12 and " 2 of each electronic component 
are pressed by upper moid element 5i at positions 
3? away from the common gate * i . it is possible lo prevent 
the entering of injected resin without elastic sheet 53. 
depending on the resin p-essure. 

In accordance with electronic component 2*. a cut 
surface of first lead 1 1 is exposed at a lower end area of 
*o a lateral su-tace of resin 18. being flush with resin cut 
surface i8x. and cut surfaces of second and third leads 
12 and 13 are exposed at lower end areas of opposite 
lateral surface of resin 18. being flush with resin cut sur- 
face iBx. In addition, molding is performed such that 
*s each of the bottom surfaces of first tc third leads 1 1-13 
is exposed being flush with resin bosom surface *.8c. 
Further, the exposed cut suiaces and exposed bonom 
surfaces of first to thirc leads 1 1 -i 3 are continuous, and 
here are formed lead come pats for connections w.th 
sc the outside. Accordingly, electronic component 2< is a 
super small component most suitable to' surface mount 
technology. 

In each of the aforesaid examples electric connec- 
tion between semiconductor chip (electronic element) 
55 15 and second and third leads 12 ano -.3 may be estab- 
lished by means oiner than Au wres 16 and 1 7. Instead 
of using p!a;e-like leac f-ame 3C an aiternatr.-e. whion is 
fo'med by pattcmng tne like »eac frame ir ar. instating 
subsfate. may oe usee. In each example, on'* tne 
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exposed bottom surfaces of first 10 third leads iv»3 
may be subjected to solderpianng. 

The number of leads is not limited to the above- 
described number. Instead of semiconductor chip IS. 
any electronic elements may be incorporated into eiec- s 
tronic components 10. 20. 21 . 22. 23. and 24. 

Claims 

1. An electronic componen; of a resir. molded pack- -c 
age type, saic* electronic component comprising: 

(a) an electronic element; 

(b) a lead which is electrically connected with 
said electronic element; and i* 

(c) a resin which encapsulates said electronic 
element and said lead; 

wherein a lateral surface of sad lead and a 
lateral surface of said resin are simultaneously so 
formeo by a single cut such that said lateral surface 
of said lead is located at a lower end area of said 
lateral surface of said resin and said lateral sur- 
faces of said lead and said resin are exposed form- 
ing the same plane. 



2$ 



3. 



4. 



7. 



The electronic component of claim 1. wherein said 
lead is formed of a soh materia! which cuts easily 

The electronic component of claim 1. whe-ein said 
exposed lateral surface of said lead is plated. 

The electronic componen: of claim 1, wherein a; 
least a portion 0 f a bottom surface of said lead is 
exposed at a bottom surface of said resin. 

The electronic component of cfaim 4. wherein plat- 
ing is applied only to said exposed bottom surface 
of 6aid lead. 

The electronic component of claim 4. wherein said 
exposed bottom surface of said lead is continuous 
with said exposed lateral surface of said lead. 

The electronic component of claim 6. wherein said 
exposed bottom surface and exposed lateral sur- 
face of said lead are plated. 



B. The electronic component o< claim 4. wherein said 
exposed bottom surface of said lead slightly so 
projects from said bottom surface of said resin. 

9. The electronic component of clsim 4. wherein said 
bottom surface of said resin has. around said 
exposed bottom surface ol said lead, po-tions fi 
defining grooves. 

10. The electronic componen: of claim 1. wherein said 
resin has a top surface the periphery of which is 



provided with either a chamfer or a step 

11. The electronic component of claim V wherein at 
least a portion of each of tour later* surfaces of 
said resin is formed by cutting. 

1 2. The electronic component o' claim t . wherein sate 
lateral surface of said resin ha6 a cut surface 
formed at the time of cutting said lead anc £ non-cut 
surface formed a; the time of performing said 
encapsulation process 

1 3. The electronic component of claim 1 2. wherein said 
cut surface of said resin's lateral surface i6 perpen- 
dicular to said resins bottom surface and wherein 
said non-cut surface of said resins late-ai surface 
tilts with respect to said resin s bottom surface. 

14. The electronic componen: of claim *2. wnereir. sad 
cut surface of said resin's lateral surface is formed, 
being perpendicular with respect tc said resin's bot- 
tom surface at a lower end area of said resir/s lat- 
eral surface. 

15. The electronic component of claim 12. wherein 
each of lower end a'eas of four lateral surfaces of 
said resin is formed by cutting, being perpendicular 
with respect lo said bottom surface of saic resin. 

1 6. The electronic componen: of claim 1 . 

wherein: 

(a) said lead includes: 

a thin part which is electrically connected 
with said electronic element: and 
a thick part which is formed having a 
greater thickness than said thin pan so as 
to provide a step on the side ol said lead s 
bottom surface; 

(b) a lateral surface of said thick part and said 
lateral surface of said resin are simultaneously 
formed by a single cut so that said lateral sur- 
face of said thick pan is located a: a lower end 
area of said lateral surface of said resin and 
said lateral surfaces of said thick part end said 
resin are exposed forming the same plane; and 

(c) a bottom surface of said thick part is 
exposed a: a bottom surface of said resin. 

17. The electronic component of claim 16. wherein said 
exposed bottom 6-urface of said thick par; projects, 
from said bottom surface of said resin, by a length 
less than a difference in thickness between sad 
thin part and sac thick pari. 

IB. The electronic component o^ claim 16. wherein sard 
thin pari is g-eater in top surface width than sad 
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thick paa 

1$. The electronic component of claim 16. wherein said 
tnin part has a top surface whose area is greater 
than the area of said electronic element and £ 
wherein said electronic element is fixed onto said 
thin pan 

20. The electronic component o! claim ".6. wherein said 
thin pan is provided with a notch, said natch acting id 
as e prevention means for preventing said leao from 
slipping from said resin. 

21. A method lor fabricating an electronic component of 

a resin molded package type, said method compris- is 
ing: 

(a) a step of fixing an electronic element on a 
plate-like lead frame having a lead part; 

(b) a step of electrically connecting said elec- « 
ironic element with said lead part: 

(c) a step of integrally encapsulating said elec- 
tronic element and said lead part with s resin; 
and 

(d) a step of cutting said lead frame together 2S 
with said resin in order that a resin cjt surface 
and a lead cut surface are formed at the sane 
time on a package lateral surface of said elec- 
tronic component. 

22. The electronic component fabrication method of 
claim 21, wherein said encapsulation sieo com- 
prises a step of encapsulating said lead pad such 
that e bottom surface of said lead part exposes at a 
bottom surface of said resin. zs 

23. The electronic component fabrication method of 
daim 22. wherein said encapsulation step com- 
prises e step of inserting between a lower mold ele- 
ment and said lead pan an elastic sheet <o 

24. The electronic component fabrication method of 
daim 21 further comprising a step of forming in a 
top surface of said resin a groove for guiding a cut- 
ting blade to be used in said cutting step. 4$ 

25. The electronic component fabrication method of 
daim 21 further comprising e step of forming in a 
top surface of said resin a ridge for positioning a 
cutting blade to be used in said cutting step. se 

26. The electronic component fabrication method of 
daim 21 tunher comprising a step of subjecting 
said lead cut surface, formed at said package lat- 
eral surface of said electronic component, to a plat- ss 
ing process. 

27. A method of fabricating a piu-ality & electronic 
components of a resin molded package type, said 



method comprising: 

(a) over a plate-like lead frame comprising a 
plurality of bridge parts wnich are formed into a 
lattice and a plurality of set6 of lead parts wnich 
extend towards a plurality of lattice open 
spaces which are horizontally and perpendicu- 
larly, and two-dmensonaUy defined by said 
plurality of bridge oarts. a step of fixing each of 
a plurality of electronic elements in a corre- 
sponding lattice open space of said plurality ol 
lattice open spaces: 

(b) e step of electrically connecting each said 
electronic element with a corresponding set of 
lead parts of said plurality of sets of lead pans: 

(c) a step of encapsulating said plurality of 
electronic elements and said plurality of sets of 
lead parts w:th a resin so that 6a»d plurality of 
electronic elements and said plurality of sets of 
lead parts are continuous with one another 
through common gates at least in one direc- 
tion; and 

(d) a step of cutting said lead frame together 
with said resin sue-, tha- said plurality of sets of 
lead parts of said lead frame are separated 
from said plurality of brioge parts respectively 
and resin cut surfaces and lead cut surfaces 
are formed at the same time or. individual pack- 
age lateral surfaces of said plurality of elec- 
tronic components. 

28. The electronic component fabrication method of 
daim 27. wherein sa«d encapsulation step com- 
prises a step of having an upper moid element 
press said lead par cf said lead frame a: a position 
away from said common gate. 

20. The electronic component fabrication method of 
daim 27. wherein said encapsu'ation 6tep com- 
prises a step of encapsulating said plurality of sets 
Of lead parts such that a bottom surface of each 
said lead pan is exposed at a bottom surface of 
said resin. 

30. The electronic component fabrication method of 
daim 27 further comprising a step of forming a plu- 
rality of grooves fcr guiding a cutting blade to be 
used in said cutting step in a top surface of said 
resin along said brioge pans of said lead frame. 

31. The electronic comconent fabrication method of 
daim 30. whe*en said plurality of grooves are 
formed at least wnere said resin cut surfaces end 
lead cut surfaces of sac plurality of electronic com- 
ponents are formec at the same time. 

32. The electronic component fabrication memod of 
daim 30. wherem eacn said g-oove »s formec at 
least between two adjacent electronic elements oi 
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said plurality of electronic cements. 

33. The electronic component fabrication method of 
claim 30. wherein sad plurality of grooves are 
formed horizontally and perpendicularly along said 5 
bridge parts of said lead Irame. 

34. The electronic component fabrication method of 
claim 30. whe-ein each sac g-oo^e has a bottom 
width end a top width, saic top width being greater ic 
than said bottom width. 

35. The electronic component fabrication method of 
claim 30. wherein each sad groove is formed of a 
pair of elongated grooves running parallel with each i5 
other. 

36. The electronic component tab'ication method of 
daim 27 further comprising a s:ep of forming a plu- 
rality of ridges for use in locating a cutting blade to 2C 
be used in said cutting step ir. a top surface of said 
resin along said bridge parts of said lead irame. 

37. The electronic component fabrication method of 
claim 36. wherein said plurality of ridges are formed 2i 
horizontally and perpendicularly along said bridge 
parts of said lead frame. 

38. The electronic component tabricabon method of 
daim 36. whe-ein tne maximjm width of each said h 
ridge is greater than the wjdth of said bridge part. 

39. The electronic component fabrication method of 
daim 27 further comprising a step of subjecting 
said lead cut surfaces formed at said package lat- 3! 
eraJ surfaces of said plurality of electronic compo- 
nents to a plating process. 

40. A method for fabricating a plurality of electronic 
components of a resin molded package type, said *o 
method comprising: 

(a) over a plate -like lead frame comprising (i) a 
rectangular exterior frame, (ii) a plurality of 
bridge parts which are formed into a lattice to <s 
provide bridges between opposite sides of said 
rectangular exterior frame and between other 
Opposite sides thereof, and (iii) a plurality of 
sets of lead parts which extend towards a plu- 
rality of lattice open spaces which are horizon- so 
tally and perpendicularly, end two- 
dimensionatly defined by said plurality of bridge 
parts, a step of fixing each of a plurality of elec- 
tronic elements in a conesponding lattice open 
space of said plurality of lattice open spaces; 55 

(b) e step of electrically connecting each said 
electronic element wir. a corresponding set of 
lead parts of said plurality of sets of lead pans; 

(c) a step of encapsulating sad plurality of 



electronic elements and sac plurality of sets of 
lead parts with a resin: and 
(d) a step of cutting said lead frame together 
with said resin such that resin cut surfaces and 
lead cut surfaces are formed at the same time 
on individual package lateral suiaces of said 
plu-aliiy of electronic components. 

41. The electronic element tabrioaton method of ctaim 
40, wherein said encapsulation step comprises a 
step of injecting a resin tnrough common gates into 
a plurality of cavities which are horizontally and per- 
pendicularly, and two-dime nsfonally arranged in 
corresponding manner to said pluralrry of electronic 
elements and which are communicated with one 
another at least in one direction. 

42. The electronic component fabrication method of 
daim 40. wherein said cutting step comprises a 
step of cutting said lead frame together with said 
resin at a width g-eater than the width of said bridge 
part of sa<d lead frame in order mat resin cut sur- 
faces and lead cut surfaces are formed a: the same 
time on package lateral surfaces of two electronic 
components of said pluralrry of electronic compo- 
nents corresponding tc two adjacent elect-onic ele- 
ments of said plurality of electronic elements. 

43. The electronic component tab'ication method of 
claim 42. wherein said cutting step comprises a 
step of cutting said lead frame together with sa<3 
resin with a single cutting blade having a width 
greater than the width of said bridge par; of said 
lead frame. 

44. The electronic component tab'ication metnod of 
daim 40 further comprising a step of subjecting 
said lead cut surfaces, formed on said package lat- 
eral surfaces of said plurality of electronic compo- 
nents, to a plating process. 

45. A pfate-Iike lead frame for use in fabrication of an 
electronic component of a resin molded package 
type. 

said lead frame comprising: 

(a) a rectangula' exterior frame: 

(b) a plurality of bridge pats which ere formeo 
into a lattice so as to establish connections 
between a pair of opposite sides o' said rectan- 
gular exterior frame as wel' as between another 
pair of oppostte sices thereof; and 

(c) a plurality of sets of lead pans whicn extend 
towards respective lattice open spaces w.nich 
are horizontally and perpendicularly, enc two- 
dimensionaliy opined by said brcge parts . 

46. The lead frame of taim *S. 

each saic lead pan comprising: 
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(a) a base enc having the sane thickness as 
sad exterior frame and said bridge part; and 

(b) a leading end which is formed, having a 
width greater than the width of said base end 
and having a thickness smaller than the thick- f 
ness or? said base end so as tc torrr. e step on 
the side of a bottom surface thereof. 

47. The lead Irame of claim 46. wherein a specific lead 
part of sa»C plurality of sets of lead parts is prodded :c 
with a leading end whose top surtace area ts 
greater than the area of an electronic element that 

is fixed thereon. 

48. The lead frame of claim 46, wherein e specific lead »5 
part o? sa'd plurality of 6ets of lead parts is provided 
with a notch that is 8 prevention against lead slip- 
ping from a resin after a resin molding is performed. 

49. The lead frame of claim 45. wherein said rectangu- ?c 
lar exterior frame has a: four come-s thereof por- 
tions defining holes for positioning which a-e used 

in performing a resin molding process as well as in 
cutting said plurality of sets of lead pans. 

2S 

50. The lead frame of claim 45, wnerein said rectangu- 
lar exterior frame has at one side thereof portions 
defining a plurality of feed holes. 

51. A mold assembly tor use in fabrication of er. elec* so 
ironic component of a resin molded package type, 
said moid assembly comprising: 



positioning formed in an exterior frame of said lead 
frame. 



2S 



(a) a lower mold element onto which e lead 
frame with a plurality of electronic elements :f 
which are arranged horizontally Bnd perpendic- 
ularly, and two-dimensionaJly is placed; 

(b) an upper mold element thai defines e plural- 
ity of cavities which are horizontally end per- 
pendcularly. end two-dime nsionalty arranged «o 
correspondingly to said plurality of electronic 
elements and which are communicated with 
one another at least in one direction; and 

(c) common gates through which a resin is 
injected into said plurality o? cavities. *s 



52. The mold assembly of claim 51. wherein said plu- 
rality of cavities are comrnunicaied with one 
another via open spaces having trie same height as 
said cavities. 55 

53. The mold assembly of claim 51. wherein said upper 
mold element is provided with a plurality of 
recesses, each of said recesses having a depth 
capable of forming most of each said cavity. 55 

54. The mow assembly of c:aim 5'.. wherein at least 
one of said upper and lower moid elements is pro- 
vided with pins which ere inserted into holes tor 
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